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@)  Cursor  with  multiple  pointing  spots. 
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(57)  A  mouse  cursor  is  used  to  selectively  subject 
an  object  displayed  on  a  screen  (3)  to  one  of  a 
plurality  of  operations  with  a  minimum  number 
of  steps. 

Positioning  the  first  pointing  spot  of  a  multi- 
ple  point  cursor  with  respect  to  an  object  and 
clicking  a  mouse  button  (9a,  9b)  designates,  for 
example,  the  first  process,  namely,  the  transfer 
operation  of  the  object.  In  response  to  the 
clicking  of  the  mouse  cursor  after  the  transfer 
of  the  cursor,  the  transfer  operation  is  perfor- 
med  such  that  the  object  in  the  original  position 
is  deleted  and  a  designated  object  appears  in 
the  current  cursor  position.  The  second  posi- 
tion  of  the  multiple  cursor  is  then  positioned  by 
clicking  the  mouse  cursor  with  respect  to  the 
object  so  as  to  designate  the  copying  operation 
of  the  object.  In  response  to  the  clicking  of  the 
button  after  transferring  the  cursor,  the  copying 
operation  is  performed  such  that  the  desig- 
nated  object  appears  at  the  current  position. 
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The  present  invention  generally  relates  to  data 
processing  systems  having  a  display  and  a  pointing 
device  such  as  a  mouse  or  a  track  ball,  and  more  par- 
ticularly  to  a  data  processing  system  in  which  a  point- 
ing  device  indicates  an  object  displayed  on  a  display 
and  performs  a  predetermined  operation  on  the  ob- 
ject. 

Conventionally,  with  a  computer  system  having  a 
graphic  user  interface  (GUI),  it  has  been  common  to 
perform  a  predetermined  operation  such  as  execu- 
tion  of  a  program  associated  with  the  icon,  and  expan- 
sion  and  transfer  of  a  window  by  positioning  a  mouse 
cursor  on  an  object  displayed  on  a  display  such  as  an 
icon,  a  graph,  a  window  frame,  or  a  character  to  click, 
double  click,  or  drag  a  mouse  button. 

Along  with  the  complication  of  GUI  application 
programs,  operations  that  should  be  performed  on  an 
object  on  a  display  have  become  diversified.  To  cope 
with  the  diversification  of  such  operation,  an  attempt 
is  made  in  the  prior  art  to  improve  the  user  interface 
and  to  improve  the  efficiency  of  the  operation. 

PUPA  59-163666  discloses  a  graphic  generator 
using  multiple  cursors  which  forms  a  cursor  area  in  an 
area  surrounding  part  of  a  graphic  pattern,  transfers 
in  a  voluntary  direction  a  graphic  surrounded  by  the 
cursor  area,  and  further  adds  or  contracts  the  graphic 
along  with  the  transfer  of  the  graphic. 

PUPA  62-11927  discloses  a  calculator  using  an 
icon  for  display  and  selection  of  functions  in  which  the 
functions  possessed  by  each  icon,  its  position  on  the 
screen,  the  icon  shape,  and  menu  data  displayed 
when  an  icon  is  displayed  are  stored  and  controlled 
to  display  the  content  of  menu  data  when  an  icon  for 
controlling  the  cursor  display  is  selected. 

PUPA  62-259129  discloses  the  provision  of  an  in- 
dication  means  for  indicating  voluntary  two  pointing 
spots  with  a  relative  distance  therebetween  on  a  tab- 
let  and  cursor  control  means  for  transferring  a  graphic 
cursor  displayed  on  a  display  following  the  transfer  of 
the  graphic  cursor  between  the  two  pointing  spots  as 
well  as  change  of  the  size  of  graphic  cursor  in  re- 
sponse  to  the  pressing  down  of  a  predetermined  but- 
ton. 

PUPA  2-166506  discloses  an  information  input 
apparatus  that  displays  a  cursor  on  a  position  on  a 
display  screen  of  a  display  in  response  to  the  opera- 
tion  of  a  pointing  device,  the  cursor  serving  as  a 
shape  for  representing  the  function  of  operation 
means. 

PUPA  4-34663  discloses  the  provision  of  a  func- 
tion  for  representing  the  scope  of  an  object  to  be  se- 
lected  with  a  cursor  for  selecting  and  editing  an  object 
to  be  edited  on  a  display,  as  well  as  allowing  the  va- 
riable  setting  of  the  shape  and  size  of  a  cursor  for  rep- 
resenting  the  scope  of  an  object  to  be  selected. 

The  above  prior  art  discloses  change  of  the 
shape  and  size  of  a  mouse  cursor  in  accordance  with 
a  different  operation,  the  cursor  serves  only  to  select 

one  object.  Consequently,  when  an  attempt  is  made 
to  perform  one  of  a  plurality  of  possible  operations,  for 
example,  the  following  processing  steps  will  be  fol- 
lowed. 

5  (a)  A  specific  object  is  selected  by  positioning  a 
mouse  cursor  on  the  specific  object  and  clicking 
a  mouse  button.  At  this  time,  the  specific  object 
changes  color,  inverts  its  display,  and  becomes 
shaded  to  indicate  that  it  has  been  selected.  How- 

10  ever,  the  operation  that  is  to  be  performed  has  not 
been  established,  therefore,  the  operation  is  not 
performed  on  the  object  at  this  stage, 
(b)  Then  the  menu  on  the  upper  part  of  the  win- 
dow  is  clicked  to  display  a  pull-down  menu. 

15  (c)  A  desired  operation  menu  is  clicked  from 
among  a  plurality  of  operation  menus  displayed 
in  the  displayed  pull-down  menu.  As  a  conse- 
quence,  the  desired  operation  is  performed  on 
the  selected  object. 

20  Such  operation,  however,  requires  many  opera- 
tion  steps  using  a  mouse  cursor.  The  operation  is  thus 
inefficient.  There  is  known  an  attempt  of  performing 
a  specific  operation  with  a  combination  of  a  control 
key  and  the  right  button  of  the  mouse  as  a  short  cut 

25  key  to  cope  with  the  above  operation.  Users  are  ob- 
liged  to  memorize  a  specific  key  stroke.  Such  an  at- 
tempt  is  also  lacking  in  flexibility  on  a  user  interface. 

Accordingly,  viewed  from  one  aspect  the  present 
invention  provides  a  data  processing  system  having 

30  a  processor,  a  display  coupled  to  the  processor  and 
a  pointing  device  coupled  to  the  processor  such  that 
movement  of  the  pointing  device  results  in  corre- 
sponding  movement  of  a  cursor  on  the  screen  of  the 
display,  the  data  processing  system  comprising: 

35  means  for  displaying  a  cursor  having  first  and  second 
pointing  spots  on  the  screen  of  the  display;  means  for 
instructing  the  processor  to  perform  a  first  operation 
represented  by  an  object  displayed  on  the  screen 
when  the  first  pointing  spot  of  the  cursor  is  positioned 

40  on  that  object;  and  means  for  instructing  the  proces- 
sor  to  perform  a  second  operation  represented  by  an 
object  displayed  on  the  screen  when  the  second 
pointing  spot  of  the  cursor  is  positioned  on  that  object. 

The  present  invention  provides  a  method  for 
45  processing  data  and  an  apparatus  thereof  in  which  a 

mouse  cursor  is  used  on  an  object  displayed  on  a  dis- 
play  screen  to  enable  one  of  a  plurality  of  operation 
to  be  selectively  performed  with  a  minimum  operation 
step. 

so  This  is  attained  by  using  multiple  pointing  spots 
cursor  on  an  object  in  accordance  with  the  present  in- 
vention.  In  other  words,  the  transfer  operation  of  the 
object,  for  example,  is  designated  by  positioning  the 
first  pointing  spot  of  multiple  point  cursors  and  click- 

55  ing  the  mouse  button.  In  response  to  the  clicking  of 
the  mouse  button  following  the  transfer  of  the  cursor, 
the  transfer  operation  is  performed  in  which  an  object 
at  the  original  position  is  erased  in  response  to  the 

2 
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clicking  of  the  mouse  button  following  the  transfer  of 
a  cursor,  and  a  designated  object  appears  on  the  cur- 
rent  position  of  the  cursor.  Then  a  copying  operation, 
for  example,  is  designated  to  an  object  by  positioning 
a  second  pointing  spot  of  a  multiple  point  cursor  and 
clicking  the  mouse  button.  In  response  to  the  clicking 
of  the  mouse  button  following  the  transfer  of  the  cur- 
sor,  the  copying  operation  is  performed  in  which  a 
designated  object  appears  at  the  current  position  of 
a  cursor. 

Furthermore,  the  system  can  dynamically 
change  the  shape  of  a  multiple  point  cursor,  the  num- 
ber  of  pointing  spots  depending  on  different  applica- 
tions  and  necessary  operation. 

In  order  that  the  present  invention  may  be  fully 
understood  preferred  embodiments  thereof  will  now 
be  described,  byway  of  example  only,  with  reference 
to  the  accompanying  drawings  in  which: 

Figure  1  is  a  view  showing  a  hardware  construc- 
tion  for  using  the  present  invention; 
Figure  2  is  a  view  a  block  diagram  showing  a  sys- 
tem  construction  related  with  the  present  inven- 
tion; 
Figure  3  is  a  view  showing  an  example  of  an  ob- 
ject  displayed  on  a  screen; 
Figure  4  is  a  view  showing  an  object  table; 
Figure  5  is  a  view  showing  an  example  of  the  mul- 
tiple  point  cursor; 
Figure  6  is  a  view  showing  an  example  of  the  mul- 
tiple  point  cursor; 
Figure  7  is  a  view  showing  an  example  of  the  mul- 
tiple  point  cursor; 
Figure  8  is  a  view  showing  an  example  of  the  mul- 
tiple  point  cursor; 
Figure  9  is  a  view  showing  an  example  of  the  mul- 
tiple  point  cursor; 
Figure  10  is  a  view  showing  a  bit  map  and  point- 
ing  spot  in  the  multiple  point  cursor; 
Figure  11  is  a  view  showing  an  example  of  a 
mouse  information  control  table; 
Figure  12  is  a  view  showing  a  flowchart  of  the 
control  operation  of  the  multiple  point  cursor; 
Figure  13  is  a  view  showing  a  flowchart  of  the 
control  operation  of  the  multiple  point  cursor; 
Figure  14  is  a  view  showing  flowchart  of  an  exam- 
ple  of  the  application  program  using  an  operation 
of  Figures  12  and  13; 
Figure  15  is  a  flowchart  for  the  operation  of  the 
vertical  bisector  using  the  multiple  point  cursor; 
Figure  16  is  a  view  showing  the  state  of  vertical 
bisector  operation  using  the  multiple  point  cursor; 
Figure  17  is  a  view  showing  a  flowchart  for  an  ob- 
ject  copying  and  transfer  operation  using  the  mul- 
tiple  point  cursor; 
Figure  18  is  a  view  showing  a  flowchart  for  an  ob- 
ject  copying  and  transfer  operation  using  the  mul- 
tiple  point  cursor; 
Figure  1  9  is  a  view  the  state  of  bisector  operation 

using  the  multiple  point  cursor;  and 
Figure  20  is  a  view  showing  in  detail  the  multiple 
point  cursor  used  in  the  operation  of  Figure  19. 
Figure  1  is  a  view  showing  an  external  appear- 

5  ance  of  a  hardware  construction  which  runs  a  system 
in  accordance  with  the  present  invention.  The  system 
shown  in  Figure  1  comprises  a  system  device  1  incor- 
porating  a  CPU,  a  RAM,  a  hard  disk  drive,  a  floppy 
disk  drive,  a  graphic  display  device  3  coupled  to  the 

10  system  device  1  having  an  APA(all  point  addressable) 
video  buffer,  a  keyboard  5  coupled  to  the  system  de- 
vice  1  via  a  cable  7  and  a  mouse  9  coupled  to  the  sys- 
tem  device  1  via  a  cable  1  1  .  The  mouse  9  is  provided 
with  a  left  button  9a  and  a  right  button  9b  which  are 

15  pressure-operated.  The  left  button  9a,  which  de- 
pends  upon  an  application  program  using  the  mouse 
9,  is  usually  used  in  the  selection  of  an  object  such  as 
clicking,  double  clicking,  and  execution  whereas  the 
right  button  9b  is  used  for  erasure. 

20  The  system  device  1  shown  in  Figure  1  operates 
under  a  voluntary  operating  system  with  functions  for 
setting  mouse  cursor  position  acquisition  and  mouse 
cursor  configuration  such  as  OS/2  (registered  trade- 
mark  of  I  B  M)  ,  PC-DOS  (reg  istered  t  rademark  of  I  B  M)  , 

25  MS-DOS  (registered  trademark  of  Microsoft  Compa- 
ny),  WINDOWS  (registered  trademark  of  Microsoft 
Company),  X-WINDOW  System  (registered  trade- 
mark  of  MIT),  a  window  system  that  is  actualized  un- 
der  AIX  (registered  trademark  of  IBM)  and  UNIX  (reg- 

30  istered  trademark  of  UNIX  System  Laboratories),  or 
System  7  of  Apple  Computer  Company. 

Figure  2  is  a  block  diagram  showing  a  construc- 
tion  for  realizing  the  system  of  the  present  invention. 
Referring  to  Figure  2,  there  is  provided  in  the  system 

35  device  1  a  bus  120  for  exchanging  data.  A  known 
processor  (CPU)  103  having  a  function  of  controlling 
calculation,  memory,  input,  and  output  is  connected 
to  the  bus  120.  The  mouse  9,  also  shown  in  Figure  1, 
is  connected  to  a  bus  120  via  a  mouse  controller  105 

40  to  serve  for  detecting  the  revolution  of  a  roller  (not 
shown  in  the  drawings)  provided  on  the  bottom  of  the 
mouse  9  and  the  pressing  of  buttons  9a  and  9b  (Fig- 
ure  1)  to  transmit  a  detection  signal  to  the  CPU  103 
via  the  bus  120. 

45  The  display  3,  also  shown  in  Figure  1  ,  is  connect- 
ed  to  the  bus  120  via  a  display  controller  107.  Since 
the  construction  is  known,  the  detail  thereof  is  not 
shown.  The  display  controller  107  is  provided  with  an 
APA  video  buffer,  a  color  palette  register,  and  a  DAC. 

so  The  CPU  1  03  decodes  a  command  described  in  a  pro- 
gram  to  read  and  write  a  video  buffer  value  and  set  a 
value  to  the  color  palette  register,  thereby  controlling 
graphic  description  on  the  display  3. 

The  memory  113  is,  for  example,  a  random  ac- 
55  cess  memory  (RAM),  which  is  a  region  where  the 

above  operating  system  is  loaded  when  the  power 
source  of  the  system  device  1  is  turned  on.  It  is  also 
a  region  where  the  control  of  an  operator  or  the  con- 

3 
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trol  of  the  CPU  1  03  loads  an  application  program  from 
a  hard  disk  drive  (not  shown  in  the  drawings),  floppy 
disk  drive  (not  shown  in  the  drawings),  or  CD-ROM 
drive  (not  shown  in  the  drawings). 

I  n  the  memory  1  1  3  an  object  control  table  1  1  5  and 
a  mouse  information  control  table  117  are  prepared 
and  maintained  by  the  application  program  in  which 
the  mouse  is  used. 

The  multiple  point  changing  apparatus  109  and 
the  multiple  point  image  preparing/changing  appara- 
tus  111  are  depicted  as  a  block  different  from  the 
memory  113.  Each  of  these  apparatus  is  preferably 
an  application  program  loaded  on  the  memory  113. 

The  outline  of  the  operation  of  the  system  in  Fig- 
ure  2  is  shown  below.  In  other  words,  when  the  power 
source  of  the  system  is  turned  on,  the  operating  sys- 
tem  is  read  from  a  hard  disk  to  the  memory  113.  With 
such  an  operation,  the  CPU  103  follows  the  control  of 
the  operating  system,  thereby  controlling  the  display 
controller  107  for  displaying  on  the  display  3,  for  ex- 
ample,  the  initial  screen  of  the  multi-channel  window. 

Subsequently  the  operator  applies  a  mouse  cur- 
sor  on  a  predetermined  icon  on  the  screen  and  ac- 
tuates  an  application  program  using  a  multiple  point 
mouse  function  of  the  present  invention  by  double 
clicking  a  right  button  9a  of  the  mouse  9.  The  program 
then  opens  one  new  window  to  display  a  predeter- 
mined  menu  and  to  prepare  an  object  control  table 
115  and  a  mouse  information  control  table  117  on  the 
memory  113.  The  CPU  103  follows  the  content  of  the 
mouse  information  control  table  117  to  display  the 
multiple  point  cursor  on  the  window. 

When  the  operator  transfers  the  mouse  9  on  the 
table,  a  ball  (not  shown  in  the  drawings)  provided  on 
the  bottom  of  the  mouse  9  rotates.  Amouse  controller 
105  detects  this  rotation  of  the  ball,  and  the  detection 
signal  is  input  to  the  CPU  103  through  the  bus  120. 
The  CPU  1  03  then  changes  the  display  position  of  the 
multiple  point  cursor  on  the  display  3  via  the  display 
controller  107  (in  actuality,  the  image  of  the  mouse 
cursor  is  erased  once  and  depicted  again). 

Then,  when  the  operator  presses  down  (clicks) 
the  right  button  9a  of  the  mouse  9,  the  mouse  control- 
ler  105  detects  the  press-down  operation  and  trans- 
mits  to  the  CPU  103  a  signal  notifying  the  detection 
thereof.  The  CPU  1  03  then  refers  to  the  object  control 
table  115  in  the  memory  113  and  identifies  an  object 
at  which  the  mouse  cursor  is  positioned.  At  the  same 
time,  the  CPU  103  refers  to  the  mouse  information 
control  table  117  and  identifies  whether  any  of  the 
multiple  pointing  spots  out  of  the  currently  used  mul- 
tiple  point  cursor  is  positioned  on  the  object,  and  per- 
forms  a  predetermined  operation  in  response  to  the 
pointing  spot  identified. 

The  multiple  point  changing  apparatus  1  09  is  pro- 
vided  with  a  function  for  changing  the  number  and  ar- 
rangement  of  multiple  pointing  spots  in  the  multiple 
point  mouse  cursor  in  response  to  a  command  from 

the  CPU  103. 
The  multiple  point  changing  apparatus  111  has 

the  function  of  a  normal  bit  map  graphic  editor,  but  it 
also  has  an  additional  function  for  designating  multi- 

5  pie  pointing  spots. 
Next,  the  specific  structure  and  logic  for  realizing 

a  multiple  point  cursor  will  be  explained. 

Object  Control  Table 
10 

In  the  present  invention,  there  are  graphic  display 
elements  such  as  lines,  squares,  circles,  letters,  and 
icons.  For  example,  when  an  application  1  displayed 
in  the  window  3  is  considered  as  a  reference  on  a 

15  screen  of  the  display  3  shown  in  Figure  3,  a  triangle 
G1  ,  a  circle  G2,  and  lines  G3  and  G4  are  individual  ob- 
jects.  When  the  operating  system  serves  as  a  refer- 
ence,  windows  3a  and  3b,  and  icons  3d,  3e,  3f,  and 
3g  are  individual  objects. 

20  Referring  to  Figure  4,  an  example  of  an  object 
control  table  115  is  shown.  The  entry  of  the  object 
control  table  115  consists  of  an  object  ID  and  sub- 
stantial  data  associated  with  the  object  ID.  The  kinds 
of  objects  are  diverse.  Since  it  is  difficult  to  prepare 

25  a  fixed  entry  field,  the  object  control  table  115  stores 
nothing  but  a  pointer  for  object  construction.  Individ- 
ual  object  construction  data  stores  kinds  of  objects 
(circles,  lines,  squares,  and  letters),  one  or  more  sets 
of  X,  Y  coordinate  data,  and  attribute  data  such  as  col- 

30  or  or  the  like.  Their  contents  are  dynamically  changed 
by  the  operating  system  and  the  application  program. 
In  addition,  the  object  control  table  115  itself  is 
changed  by  the  operating  system  and  the  application 
program  so  as  to  dynamically  add  or  delete  the  object 

35  entry.  In  an  example  shown  in  Figure  3,  the  object 
control  table  for  windows  3a  and  3b,  and  icons  3d,  3e, 
3f,  and  3g  is  globally  controlled  by  the  operating  sys- 
tem,  whereas  the  object  control  table  for  objects  G1 
through  G4  is  locally  controlled  by  an  application  1. 

40  By  the  way,  referring  to  Figure  3,  the  object  ID  is  des- 
ignated  with  a  serial  number  beginning  from  one.  This 
is  merely  an  example  and  it  may  be  anything  as  long 
as  it  identifies  an  object  in  some  sense.  It  is  not  re- 
stricted  to  such  a  value. 

45 
Multiple  Pointing  spot  Mouse  Cursor 

An  example  of  a  multiple  point  mouse  cursor  is 
shown  in  Figures  5  through  9.  At  the  outset,  Figure  5 

so  shows  an  example  of  a  double  point  mouse  cursor.  As 
shown  in  Figure  5,  the  multiple  point  mouse  cursor 
typically  consists  of  one  reference  point  (pointing 
spot  1  in  the  case  shown  in  Figure  5)  which  itself  is  a 
pointing  spot,  and  the  offset  X  component  and  Ycom- 

55  ponent  of  different  pointing  spots  to  the  reference 
point.  Figure  5  shows  offset  X  component  and  Y  com- 
ponent  as  delta_x_2,  and  delta_y_2,  respectively. 

Figure  6  also  shows  an  example  of  a  mouse  cur- 
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sor  having  a  larger  number  of  pointing  spots.  In  this 
case,  pointing  spot  1  shown  in  Figure  6  serves  as  a 
reference  point,  and  the  offset  to  the  i-th  pointing  spot 
is  given  as  delta_x_i  and  delta_y_i  (i=1  through  n,  n 
represents  the  number  of  pointing  spots). 

Here,  the  acquisition  function  of  the  coordinate 
position  is  incorporated  in  a  voluntary  operating  sys- 
tem  supporting  a  mouse  cursor  function.  For  exam- 
ple,  MS-DOS  and  PC-DOS  stores  a  value  such  as 
03H  in  an  AX  register.  When  the  software  of  INT33H 
is  interrupted,  the  X  coordinate  is  stored  in  a  CX  reg- 
ister  and  the  Y  coordinate  in  a  DX  register.  In  addition, 
an  API  function  called  MouGetPtrPos  is  used  in  OS/2. 
The  X  coordinate  is  acquired  in  an  element  named 
row  of  the  structure  of  _PTRLCOL  and  the  Y  coordin- 
ate  is  acquired  in  an  element  called  col.  Addition  of 
offset  to  the  i-th  pointing  spot  to  the  coordinate  values 
thus  acquired  determines  the  current  coordinate  val- 
ues  Xi  and  Yi  of  the  i-th  pointing  spot.  In  addition,  in 
these  examples,  the  reference  point  itself  is  given  as 
the  pointing  spot,  but  the  reference  point  itself  may 
not  be  the  pointing  spot.  When  the  reference  point  is 
given  as  the  pointing  spot,  the  formula  of  del- 
ta_x_1=0,  delta_y_1=0  is  established.  When  the  ref- 
erence  point  is  not  given  as  the  pointing  spot,  the  for- 
mula  of  delta_x_1*0,  delta_y_1*0  is  established. 

Figures  7  (a),  (b),  and  (c)  show  various  states  of 
a  double  point  mouse  cursor.  In  addition,  Figure  8 
shows  an  example  of  a  quadruple  point  mouse  cursor. 

Figure  9  shows  an  example  of  a  double  point 
mouse  cursor,  the  difference  between  the  example 
and  the  counterpart  shown  in  Figure  7  being  that  the 
figure  associated  with  the  operation  is  represented 
with  a  bit  map.  This  double  point  mouse  cursor  is  used 
for  drawing  a  line  vertically  dividing  into  two  a  line 
mentioned  later.  Consequently,  at  the  position  of  P1  , 
it  is  shown  in  the  figure  that  the  horizontal  portion  of 
the  vertical  bisector  is  designated.  At  the  position  of 
P2,  it  is  shown  in  the  figure  that  the  vertical  portion 
of  the  vertical  bisector  is  designated. 

Figure  1  0  is  a  view  showing  a  bit  map  of  the  dou- 
ble  point  mouse  cursor  in  Figure  9.  Referring  to  Figure 
9,  for  example,  Symbol  x  designates  a  black  pixel 
whereas  Symbol  o  designates  a  red  pixel.  Such  a  bit 
map  is  formed  by  the  multiple  point  image  preparing 
apparatus  111  in  Figure  2.  In  this  sense,  the  multiple 
point  mouse  cursor  111  has  the  function  of  a  normal 
bit  map  editor.  The  multiple  point  image  preparing  ap- 
paratus  111  has  the  functions  of  designating  refer- 
ence  position  of  the  multiple  point  mouse  cursor,  the 
number  of  the  multiple  pointing  spots,  and  the  posi- 
tion  of  the  multiple  pointing  spots.  In  the  actual  oper- 
ation  of  the  multiple  point  image  preparing  apparatus 
111,  the  operator  designates  the  reference  points  at 
the  outset  after  the  preparing  of  the  cursor  bit  map. 
In  an  embodiment  where  the  reference  point  itself 
serves  as  the  pointing  spot,  the  number  of  the  multi- 
ple  pointing  spots  is  one.  Then,  in  Figure  10,  P1  is  se- 

lected  as  a  reference  point  or  the  pointing  spot.  When 
the  editing  is  terminated  at  this  stage,  a  mouse  cursor 
is  produced  having  only  one  conventional  pointing 
spot.  When  a  different  pointing  spot  (for  example  P2 

5  shown  in  Figure  1  0)  is  selected  by  continuing  the  edit- 
ing,  the  offset  of  the  different  pointing  spot  is  selected 
by  continuing  the  editing,  and  the  offset  of  the  X  co- 
ordinate  and  the  Y  coordinate  from  the  reference 
point  P1  up  to  point  P2  is  passed  to  the  predetermined 

10  buffer  region.  Then  the  number  of  the  multiple  point- 
ing  spots  increases  to  two.  When  editing  is  completed 
at  this  stage,  data  such  as  the  number  of  pointing 
spots,  the  reference  position  of  individual  pointing 
spots  and  cursor  bit  map  are  mutually  associated  and 

15  stored  on  a  disk. 

Mouse  Information  Control  Table 

Figure  11  shows  a  mouse  information  control  ta- 
20  ble.  The  mouse  information  control  table  is  controlled 

by  the  operating  system  or  the  application  program. 
With  respect  to  each  unit  of  mouse  cursor  informa- 
tion,  there  is  held  the  cursor  ID,  the  number  of  multiple 
pointing  spots,  the  coordinate  position  of  the  refer- 

25  ence  points  in  the  bit  map,  offset  values  dxy,  dyy  of  X 
and  Y  coordinates  from  the  reference  points  of  the 
first  to  q-th  multiple  pointing  spots  and  the  pointer  to 
the  cursor  bit  map  data.  That  is  to  say,  when  the  num- 
ber  of  multiple  pointing  spots  assumes  a  value  r  which 

30  is  smaller  than  q,  the  offset  value  described  in  the 
field  ranging  from  r  +  1  to  q  designates  "don't  care." 
In  Figure  11,  it  is  represented  by  [-].  When  a  pair  of  off- 
set  X  and  Y  values  of  a  series  of  pointing  spots  is  link 
listed  to  arrange  the  NULL  pointer  in  the  anchor,  there 

35  is  no  need  to  specifically  record  the  number  of  point- 
ing  spots  or  preparing  the  field  for  the  offset  of  the  q 
set. 

Such  a  mouse  information  control  table  can  be 
preferably  prepared  upon  its  system  startup  in  the 

40  memory  113  (shown  in  Figure  2)  by  reading  predeter- 
mined  information  from  the  disk  with  the  operating 
system.  However,  the  mouse  information  control  ta- 
ble  works  so  that  a  specific  application  using  a  mul- 
tiple  point  mouse  cursor  is  constituted  in  a  local  mem- 

45  ory  region  of  itself  at  the  time  of  its  startup. 
In  a  specif  ic  window  orapplication,  a  double  point 

changing  apparatus  109  (shown  in  Figure  2),  which 
serves  as  one  program  loaded  in  the  memory  113 
designates  which  of  the  cursors  is  used  in  accordance 

so  with  the  operation  by  the  operator  or  a  command  from 
the  operating  system  or  change  the  designation 
thereof.  Furthermore,  the  double  point  changing  ap- 
paratus  109,  in  accordance  with  the  operation  by  the 
operator  or  a  command  from  the  operating  system, 

55  reads  new  record  of  a  mouse  cursor  from  a  disk  to  add 
to  the  mouse  information  control  table  or  deletes  un- 
necessary  record  of  the  mouse  cursor  from  the 
mouse  information  control  table.  Incidentally,  refer- 
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ring  to  Figure  11,  the  multiple  point  mouse  cursor  ID 
is  represented  in  a  serial  number  beginning  from  1. 
This  is  merely  an  example,  and  it  may  individually 
designate  a  record  for  describing  data  of  individual 
multiple  point  cursor  in  one  sense.  They  are  not  Mm-  5 
ited  to  the  above  value. 

Furthermore,  the  AX=09H  in  INT33H  of  MS-DOS 
has  a  function  for  setting  the  shape  of  the  cursor.  It 
is  possible  to  designate  the  reference  position  where 
the  (BX,  CX)  point  in  the  bit  map  of  the  cursor  shape  10 
data  is  obtained  with  a  hot  spot,  or  INT33H,  AX=03H 
if  BX=cursor  hot  spot  X  position,  CX=BX=cursor  hot 
spot  Y  position  are  designated  and  an  address  where 
the  cursor  shape  data  exists  is  designated  to  ES:DX 
in  advance.  In  OS/2,  there  exists  an  API  called  15 
MouSetPtrShape,  which  has  the  same  function.  Con- 
sequently,  the  multiple  point  changing  apparatus  1  09 
called  such  functions  with  reference  points  x,  y  shown 
in  Figure  11  and  sets  the  multiple  point  mouse  cursor. 

20 
Control  for  Multiple  Pointing  spot  Mouse  Cursor 

Control  operation  for  the  multiple  point  mouse 
cursor  will  be  detailed  hereinbelow  in  conjunction  with 
Figures  12  and  13.  This  control  operation  routine  is  25 
called  by  an  application  program  using  the  multiple 
point  mouse  cursor  of  the  present  invention  when  re- 
quired.  Thus  it  is  possible  to  realize  the  routine  as  a 
standard  API. 

At  step  1202  shown  in  Figure  12,  information  on  30 
the  currently  used  multiple  point  mouse  cursor  such 
as  the  number  of  multiple  pointing  spots  including 
positional  information  on  the  offset  of  such  pointing 
spots  is  acquired  from  the  mouse  information  control 
table  117.  This  operation  is  actually  performed  35 
through  the  multiple  point  changing  apparatus  109. 
That  is  because  the  multiple  point  changing  appara- 
tus  1  09  incorporates  information  on  which  mouse  cur- 
sor  is  currently  in  use. 

At  step  1  204,  the  bit  map  of  the  mouse  cursor  is  40 
displayed  at  the  current  cursor  position  based  on  in- 
formation  acquired  from  the  mouse  information  oper- 
ation  table  117.  At  steps  1206  and  1208,  the  mouse 
cursor  moves  on  a  screen  with  the  rotation  of  a  mouse 
ball  (not  shown  in  the  drawings).  INT33H  and  45 
AX=0BH  are  used  in  the  mouse  cursor  movement  on 
MS-DOS.  This  enables  the  acquisition  in  CXand  DX 
from  the  previous  read-out  a  distance  in  which  the 
mouse  cursor  has  moved  either  in  the  vertical  or  hor- 
izontal  directions.  Then  the  position  of  the  mouse  cur-  so 
sor  can  be  set  by  setting  in  CX  and  DX  desired  coor- 
dinate  positions  so  as  to  use  INT33H  and  AX=04H.  In 
OS/2,  the  position  of  the  mouse  cursor  can  be  set  with 
API  such  as  MouGetPtrPos  and  MouSetPtrPos.  At 
step  1210,  the  presence  of  the  clicking  of  the  left  but-  55 
ton  (refer  to  9a  in  Figure  1)  of  the  mouse  is  checked. 
When  the  absence  of  clicking  is  detected,  other  appli- 
cation  operation  is  performed.  Thus  the  operation  re- 

turns  from  the  mouse  control  function.  On  MS-DOS, 
the  clicking  of  the  mouse  can  be  detected  with 
INT33H  and  AX=05H.  In  OS/2,  the  clicking  of  the 
mouse  can  be  detected  with  API  such  as  MouGetE- 
ventMask.  Incidentally,  the  rotation  of  the  mouse  ball 
and  the  click  of  the  mouse  can  be  individually  detect- 
ed  at  steps  1206  and  1208  in  Figure  12.  API  such  as 
MS-DOS,  Windows  and  OS/2  can  simultaneously  de- 
tect  the  mouse  ball  rotation  and  the  clicking  thereof. 
They  can  thus  be  substituted  with  a  single  judgment 
step  at  step  1206  and  1208. 

Moreover,  with  respect  to  Figure  12,  except  for 
step  1202,  the  above  control  function  can  be  realized 
within  the  established  scope  as  detailed  by  citing  the 
function  of  MS-DOS  and  OS/2.  At  step  1210  per- 
formed  when  the  event  of  the  click  is  realized,  the  op- 
eration  is  peculiar  to  the  present  invention. 

Then,  referring  to  a  flowchart  shown  in  Figure  13, 
the  content  of  step  1212  will  be  explained  in  more  de- 
tail.  At  the  outset,  at  step  1  302,  the  current  X  coordin- 
ate  and  Y  coordinate  values  for  the  reference  point  of 
the  mouse  cursor  is  acquired  and  then  prepared  as 
values,  x  and  y,  respectively. 

At  step  1304,  the  number  of  multiple  pointing 
spots  is  prepared  as  value  N.  At  step  1  306,  a  variable 
i  for  the  index  is  initialized  to  1.  At  step  1308,  SEL 
which  is  a  variable  showing  at  which  point  operation 
is  selected  is  initialized  to  such  values  as  -1  and  999 
(hereinafter  referred  to  as  INVALID  1)  which  are  not 
used  as  a  number  of  the  multiple  pointing  spots.  At 
step  1310,  a  variable  named  an  object  ID  stores  such 
values  as  -1  and  999  which  are  not  used  as  an  actual 
object  (hereinafter  referred  to  as  INVALID  2). 

At  step  1312,  a  determination  is  made  as  to 
whether  or  not  i  is  less  than  N.  When  i  is  less  than  N, 
it  is  checked  whether  or  not  an  object  is  present  at  a 
coordinate  point  of  (x  +  dXj,  y  +  dyj).  At  the  initial  step, 
a  value  i=1  is  given,  this  is  a  determination  as  to  which 
object  the  first  pointing  spot  of  the  mouse  cursor  des- 
ignates.  Here,  Symbols  dXj  and  dyi  designate  the  off- 
set  of  the  X  coordinate  and  the  Y  coordinate  from  a 
reference  point  of  the  i-th  point  in  the  currently  used 
multiple  point  mouse  cursor  obtained  at  step  1202  in 
Figure  12.  It  is  determined  whether  or  not  an  object  is 
present  in  the  coordinate  by  referring  to  the  coordin- 
ate  position  of  each  object  in  the  object  control  table 
shown  in  Figure  4. 

At  step  1314,  when  it  is  determined  an  object  is 
present  at  coordinate  (x  +  dXj,  y  +  dyj,  ID  of  the  object 
is  stored  and  i  is  stored  in  SEL  followed  by  returning 
to  the  flowchart  shown  in  Figure  12.  The  program 
shown  in  Figure  12  serves  to  bring  back  the  object  ID 
and  SEL  to  some  application  program  when  the  pro- 
gram  shown  in  Figure  12. 

After  returning  to  Figure  13,  when  it  is  determined 
that  no  object  is  present  at  coordinate  (x  +  dXj,  y  +  dyj 
at  step  1314,  i  is  increased  by  1  at  step  1320.  Then 
the  control  returns  to  step  1312  to  determine  again 

6 



11 EP  0  653  697  A2 12 

whether  or  not  i  is  N  or  less.  When  i  is  N  or  less,  the 
process  proceeds  to  the  above  step  1314  onward. 

On  the  other  hand,  when  the  determination  at 
step  1312  is  negative,  this  means  that  no  object  was 
found  in  any  pointing  spot  i=1  through  N.  In  such  a 
case,  the  control  returns  to  step  the  flowchart  shown 
in  Figure  12  with  INVALID  stored  in  the  object  ID. 

Figure  14  is  a  view  showing  an  example  of  a  typ- 
ical  application  program  employing  a  mouse  control 
routine  shown  in  Figure  12.  At  step  1402,  the  applica- 
tion  program  uses  the  multiple  point  mouse  changing 
apparatus  109  to  select  and  set  an  appropriate  multi- 
ple  pointing  spots  mouse  cursor  from  a  mouse  infor- 
mation  control  table  117. 

At  step  1404,  when  it  is  assumed  that  the  system 
is  represented  in  C,  the  application  program  calls  a 
program  and  routine  shown  in  the  flowchart  shown  in 
Figure  12  with  an  address  of  a  structure  including,  as 
elements  thereof,  the  object  ID  and  selection  number 
SEL.  The  routine  shown  in  Figure  12  then  performs 
the  transfer  of  the  mouse  cursor  and  detects  the 
mouse  click  event.  At  step  1406,  it  is  determined 
whether  or  not  an  object  ID  value  sent  back  from  the 
routine  shown  in  Figure  12  is  INVALID  2.  As  is  appa- 
rent  from  Figures  12  and  13,  the  fact  that  an  object  ID 
value  is  INVALID  2  means  that  either  no  mouse  click 
event  is  generated  (refer  to  step  1210)  or  no  object  is 
present  at  any  position  of  the  multiple  pointing  spots 
of  the  mouse  cursor  (refer  to  steps  1310  and  1314). 
In  such  a  case,  the  application  program  does  not  do 
anything. 

When  the  object  ID  value  is  sent  back  from  the 
routine  shown  in  Figure  12  are  not  INVALID  1  ,  that  is 
to  say,  when  the  mouse  is  being  clicked,  it  is  deter- 
mined  at  step  1406  which  of  the  multiple  pointing 
spots  of  the  mouse  cursor  designates  which  of  the  ob- 
jects.  When  such  determination  is  made,  the  control 
proceeds  to  the  determination  of  the  SEL  value  sent 
backfrom  the  routine  shown  in  Figure  12  (step  1408). 
As  mentioned  above,  the  SEL  value  is  the  number  of 
the  pointing  spot  designating  the  object.  When  the 
SEL  value  is  an  appropriate  number,  operation  is  per- 
formed  in  accordance  with  the  value  at  step  1410.  In- 
cidentally,  steps  1408  and  1410  are  described  as  fol- 
lows  when  a  C  like  pseudo  code  is  used. 

switch  (SEL)  { 
case  1:  ope ra t i on   1; 

break  ; 
5 

case  2:  ope ra t i on   2; 
b r e a k ;  

case  3:  ope ra t i on   3; 

10  b r e a k ;  

15 

20 

case  N:  o p e r a t i o n   N; 
break  ; 

d e f a u l t :   e x c e p t i o n a l   o p e r a t i o n -  
b r e a k ;  

) 

Operations  1  through  N  as  well  as  exceptional 
operations  are  to  be  preliminarily  designated  by  the 
person  who  prepares  the  application.  Incidentally  the 

25  application  program  does  not  call  the  routine  shown 
in  Figure  12.  As  described  later  with  reference  to  Fig- 
ure  15,  the  mouse  information  control  table  115  may 
be  directly  accessed  through  the  multiple  pointing 
spots  changing  apparatus  1  09  to  acquire  and  process 

30  offset  information  for  multiple  pointing  spots. 

Application  Example 

The  multiple  point  mouse  cursor  of  the  present  in- 
35  vention  is  widely  useful  for  various  interactive  opera- 

tions.  Although  some  application  examples  of  the 
multiple  point  mouse  cursor  of  the  present  invention 
will  be  shown  hereinbelow,  it  is  to  be  understood  that 
the  scope  of  application  is  not  limited  to  them. 

40 
1.  Designation  of  Vertical  Bisector  of  Line 

A  certain  kind  of  education  program  effects  an 
operation  for  positioning  one  of  two  lines  as  a  vertical 

45  bisector  relative  to  the  other.  However,  with  conven- 
tional  mouse  cursors,  it  is  difficult  to  designate  which 
should  be  a  bisector  line  and  which  should  be  a  line 
to  be  divided  into  two  by  the  bisector.  For  example,  it 
may  be  possible  to  designate  a  line  designated  first 

so  by  clicking  to  be  the  line  to  be  divided  into  two  and  a 
line  designated  later  to  be  the  bisector.  However, 
some  positional  relationship  between  the  two  lines 
disturbs  orderly  relations,  thereby  confusing  users  to 
a  considerable  degree  in  operation. 

55  The  operation  shown  in  Figure  15  solves  this 
problem.  At  the  outset,  it  is  to  be  assumed  that  two 
point  cursor  shown  in  Figure  9  is  designated.  At  step 
1502,  variables  such  as  SegmenM  and  Segment_2 
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store  a  value  such  as  INVALID.  The  meaning  of  IN- 
VALID  is  the  same  as  that  mentioned  with  respect  to 
step  1310  shown  in  Figure  13.  At  step  1504,  the 
mouse  click  is  checked  so  that  when  the  mouse  click 
is  detected,  the  coordinate  positions  of  p1  and  p2 
shown  in  Figure  9  are  stored  as  (xp1,  yp1)  and  (xp2, 
yp2).  In  more  detail,  the  operation  is  effected  in  the 
following  way.  In  other  words,  when  (xp1,  yp1)  is  set 
as  the  reference  point,  these  values  can  be  imme- 
diately  acquired  with  the  aforementioned  software  in- 
terruption  or  API  calling.  In  addition,  the  mouse  infor- 
mation  control  table  stores  offset  X  coordinate  and  Y 
coordinate  values  from  P1  to  P2.  Consequently,  ad- 
dition  of  the  offset  values  to  the  reference  value  al- 
lows  immediate  calculation  of  P2  coordinate  value. 

At  step  1  508,  it  is  checked  whether  or  not  Seg- 
mental  is  INVALID.  If  SegmenM  is  INVALID,  it 
means  that  no  line  portion  is  registered.  Thus,  at  step 
1  51  0,  it  is  checked  whether  or  not  the  coordinate  (xp1  , 
yp1)  is  located  on  the  line  portion  (the  line  portion  is 
considered  as  an  object  here  only).  If  the  coordinate 
is  located  on  the  line  portion,  the  line  portion  is  regis- 
tered  in  SegmenM  at  step  1512. 

In  the  same  way,  step  1514  is  to  check  whether 
or  not  Segment_2  is  INVALID.  If  Segment_2  is  INVAL- 
ID,  it  means  that  Segment_2  registers  no  line  portion. 
Thus  step  1516  is  to  check  whether  (xp2,  yp2)  is  lo- 
cated  on  a  line  portion  (the  line  portion  is  considered 
as  an  object  here  only).  When  it  is  found  that  (xp2, 
yp2)  is  located  on  the  line  portion,  Segment_2  regis- 
ters  the  line  portion  at  step  1518. 

Step  1520  is  to  check  whether  or  not  either  Seg- 
menM  or  Segment_2  is  still  INVALID.  If  either  Seg- 
menM  orSegment_2  is  INVALID,  the  control  returns 
to  the  determination  at  step  1504. 

The  fact  that  neither  SegmenM  nor  Segment_2 
is  INVALID  means  that  both  SegmenM  and  Seg- 
ment^  register  an  appropriate  object  ID  foran  appro- 
priate  line  portion.  Thus  at  step  1522,  combinations  of 
line  portions  are  treated  by  regarding  SegmenM  as 
a  line  vertically  divided  into  two  with  a  bisector  and 
Segment_2  as  a  bisector  vertically  dividing  into  two 
the  former  line  portion. 

Next,  referring  to  Figure  16,  the  action  of  the  flow- 
chartshown  in  Figure  1  5  will  be  detailed.  Figure  16  (a) 
shows  line  portions  L1  and  L2  and  double  point  cursor 
1602  on  the  screen. 

In  Figure  16  (b),  line  portion  L1  is  clicked  at  point- 
ing  spot  P1  of  the  double  point  cursor  1602,  thereby 
registering  line  portion  L1  as  SegmenM. 

In  Figure  16  (c),  line  portion  L2  is  clicked  at  point 
P2  of  the  double  point  cursor  1602,  thereby  register- 
ing  line  portion  L2  as  Segment_2. 

In  Figure  16  (c),  the  registration  of  line  portion  L1 
and  line  portion  L2  sets  L1  as  a  line  vertically  divided 
with  the  bisector  and  L2  as  a  bisector  vertically  divid- 
ing  the  former  line,  thereby  combining  the  two  line 
portions.  At  this  time,  L1  is  clicked  with  P1,  whereas 

L2  is  with  P2.  In  such  a  case  the  result  of  the  operation 
is  unrelated  to  the  order  of  the  clicking.  Users  can 
thus  reduce  any  annoyance  of  the  operator. 

5  2.  Copy  and  Transfer  of  Object 

Referring  to  the  flowchart  in  Figure  17,  copy  and 
transfer  operation  of  objects  will  be  detailed.  In  such 
a  case,  assume  that  a  double  point  cursor  is  set  as 

10  shown  in  either  of  Figure  7  or  in  Figure  9.  At  the  out- 
set,  step  1  702  is  to  set  COPY  flag  to  1  .  At  step  1  704, 
a  value  INVALID  is  set  to  a  variable  Object  ID.  This  op- 
eration  is  similar  to  step  1502  shown  in  Figure  15. 
Step  1706  is  to  check  the  mouse  clicking.  When  the 

15  presence  of  mouse  clicking  is  detected,  p1  and  p2  co- 
ordinate  positions  shown  in  Figure  9  are  stored  as 
(xp1,  yp1)  and  (xp2,  yp2),  respectively  at  step  1708. 

Step  1  71  0  is  to  check  whether  or  not  the  formula 
Object  I  D=  INVALID  is  established.  If  the  formula  is  es- 

20  tablished,  a  copy  of  object  or  the  object  to  be  moved 
are  not  yet  selected.  The  process  thus  proceeds  to 
step  1712  to  determine  whether  nor  not  an  object  is 
present  at  (xp1  ,  yp1  ).  If  an  object  is  present  at  such  a 
coordinate  position,  Object  ID  registers  the  ID  of  the 

25  object  at  step  1714  to  return  to  step  1706.  If  an  object 
is  absent,  a  determination  is  made  at  step  1716  as  to 
whether  an  object  is  present  at  (xp2,  yp2).  If  an  object 
is  present  at  (xp2,  yp2),  Object  ID  registers  the  ID  of 
the  object  at  step  1718.  At  the  same  time,  the  COPY 

30  flag  is  set  to  0  at  step  1  720  and  returns  to  step  1  706. 
On  the  other  hand,  if  the  determination  of  Object 

ID=INVALID  is  negative  at  step  1710,  the  process 
proceeds  to  step  1  722  to  check  the  COPY  flag  value. 
When  COPYflag=1  is  established,  copy  operation  is 

35  performed  at  step  1  724.  If  it  is  not  established,  trans- 
fer  operation  is  performed  at  step  1  726. 

The  state  of  operation  is  explained  in  conjunction 
with  Figure  1  8.  Figure  1  8  shows  two  point  cursor  1  802 
having  pointing  spot  P1  and  pointing  spot  P2,  and  an 

40  object  (triangular  figure  1804).  In  Figure  18  (a),  when 
an  object  1804  is  clicked  at  pointing  spot  P2,  the  ob- 
ject  is  registered  as  an  object  to  be  processed.  At  the 
same  time,  the  clicking  of  the  object  at  pointing  spot 
P2  causes  COPY  flag  to  assume  0,  thereby  selecting 

45  a  transfer  operation.  Then,  as  shown  in  Figure  1  8  (b), 
when  the  mouse  is  clicked  by  moving  a  cursor,  the  ob- 
ject  1804  is  moved  to  the  current  position  of  the  cur- 
sor. 

Then,  in  Figure  18  (c),  when  the  object  1804  is 
so  clicked  at  pointing  spot  P1  ,  the  object  is  registered  as 

the  object  to  be  processed.  At  the  same  time,  the 
clicking  of  the  mouse  cursor  at  pointing  spot  P1  caus- 
es  the  COPY  flag  to  assume  1  to  select  copying  op- 
eration.  Subsequently,  as  shown  in  Figure  18  (c),  the 

55  clicking  of  the  mouse  by  moving  the  cursor  allows 
copying  operation  of  object  1804  at  the  current  posi- 
tion  of  the  cursor,  thereby  generating  a  new  object 
1  806.  Incidentally,  though  not  shown  in  the  drawings, 
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character  C  may  be  represented  at  pointing  spot  P  of 
the  cursor  1802  and  character  M  at  pointing  spot  P2 
so  as  to  clarify  the  copying  and  transferring  opera- 
tions. 

5 
3.  Selection  of  Angle 

As  shown  in  Figure  1  9,  when  line  portions  AB  and 
BC  determine  angles  a  and  p,  merely  clicking  line  por- 
tions  AB  and  BC  in  sequence  cannot  clearly  deter-  10 
mine  which  angle  should  be  selected  with  one  point 
mouse  cursor  in  an  attempt  to  draw  a  bisector  of  an 
angle  relative  to  the  angles.  Thus  it  is  possible  to  con- 
ceive  of  a  technique  of  designating  an  angle  clock- 
wise  from  the  line  portion  initially  clicked  followed  by  15 
designating  an  angle  to  the  line  portion  clicked  after- 
wards.  However,  when  the  line  portion  is  complicated, 
it  is  very  difficult  for  an  operator  to  designate  the  or- 
der  of  clicking  line  portions  without  error.  Then,  in  ac- 
cordance  with  the  present  invention,  the  double  point  20 
cursor  1902  is  used.  In  such  a  case,  each  pointing 
spot  P1  and  P2  preferably  represent  an  arrow  indicat- 
ing  the  designation  direction  as  shown  in  Figure  20. 

In  Figure  19  (b),  line  portion  AB  is  clicked  with 
pointing  spot  P1.  In  Figure  19  (c),  the  click  of  line  por-  25 
tion  BC  allows  selecting  an  angle  a  to  give  a  bisector 
of  the  angle  in  Figure  19  (d).  Incidentally,  even  when 
the  line  portion  BC  is  initially  clicked  with  the  pointing 
spot  P2  followed  by  clicking  the  line  portion  AB  with 
the  pointing  spot  P1  ,  the  result  is  the  same.  The  flow-  30 
chart  of  this  operation  may  be  the  same  as  the  coun- 
terpart  shown  in  Figure  15.  Thus  explanation  thereof 
is  omitted  here. 

4.  Other  Application  Examples  35 

In  addition  to  the  above  applications,  the  follow- 
ing  applications  can  be  considered. 

(1)  The  double  point  cursor  is  used  to  select  an 
object  with  one  pointing  spot  to  select  and  exe-  40 
cute  the  object  with  another  pointing  spot  (in 
place  of  double  clicking). 
(2)  The  double  point  cursor  is  used  to  select  a  sin- 
gle  object  with  one  pointing  spot  and  to  then  se- 
lect  a  plurality  of  objects  with  the  other  pointing  45 
spot.  Fora  plurality  of  selected  objects,  batch  de- 
letion,  batch  printing,  and  batch  editing  are  pos- 
sible. 
(3)  The  triple  point  cursor  is  used  to  minimize  the 
window  with  one  pointing  spot  whereas  the  other  50 
triple  point  cursor  is  used  to  maximize  the  win- 
dow.  The  remaining  pointing  spot  is  used  to  re- 
store  the  window. 
(4)  In  the  text  editing  application,  the  double  point 
cursor  is  used  to  designate  the  initiation  of  input  55 
for  insertion  from  the  cursor  position  with  one 
pointing  spot  and  the  initiation  of  input  for  re- 
placement  with  another  pointing  spot. 

(5)  In  the  text  editing  application,  each  pointing 
spot  in  the  n-th  point  cursor  is  used  for  setting  the 
Roman  alphabet  input  mode,  Kana  input  mode, 
full-size  alphanumeric  input  mode,  and  half-size 
alphanumeric  input  mode,  and  half-size  Kana  in- 
put  mode. 
(6)  In  the  text  editing  application,  for  such  opera- 
tion  as  transfer,  copy  and  change  of  attributes 
line  unit  is  selected  with  one  pointing  spot  and 
character  unit  is  selected  with  the  other  pointing 
spot. 
(7)  In  the  text  editing  application,  each  pointing 
spot  in  the  n-th  point  cursor  is  used  for  the  selec- 
tion  of  different  fonts  such  as  Gothic,  Courier, 
and  Elite. 
(8)  In  the  figure  and  graphic  editing  application, 
the  double  point  cursor  is  used  to  move  an  object 
in  parallel  with  one  pointing  spot  and  to  rotate  and 
move  an  object  with  the  other  pointing  spot. 
(9)  In  the  figure  and  graphic  editing  application, 
the  double  point  cursor  is  used  to  rotate  an  object 
through  a  voluntary  angle  with  one  pointing  spot 
and  to  invert  an  object  by  a  specific  angle. 
In  the  figure  and  graphic  application,  when  two 
over-lapping  objects  are  present,  a  two  point  cur- 
sor  is  used  to  arrange  one  pointing  spot  before 
the  lower  object  and  the  other  pointing  spot  be- 
hind  the  upper  object. 
(10)  In  the  figure  and  graphic  editing  application, 
the  n-th  point  cursor  is  used  to  change  the  attri- 
butes  of  figures  such  as  thickness  of  lines,  kinds 
of  line,  paint  patterns  of  surfaces,  and  colors. 
(11)  In  the  figure  and  graphic  editing  application, 
a  triple  point  cursor  is  used  to  select  pointing 
spots,  lines  and  surfaces  on  each  line. 
(12)  In  the  figure  and  graphic  editing  application, 
a  double  point  cursor  is  used  to  designate  two 
parallel  line  portions  at  each  pointing  spot.  (The 
length  of  the  line  portion  clicked  at  the  second 
pointing  spot  is  changed  so  as  to  agree  with  the 
length  of  the  length  of  the  line  portion  clicked  at 
the  first  pointing  spot.) 
(13)  In  the  figure  and  graphic  editing  application, 
a  double  point  cursor  is  used  to  designate  two  line 
portions  whose  lengths  are  to  be  matched  at  each 
pointing  spot.  (The  line  portion  clicked  at  the  sec- 
ond  pointing  spot  is  changed  so  as  to  agree  with 
the  length  of  the  line  portion  clicked  at  the  first 
pointing  spot.) 
(14)  In  the  figure  and  graphic  editing  application, 
a  double  point  cursor  is  used  to  designate  two  an- 
gles  whose  degrees  are  to  be  matched  at  each 
pointing  spot.  (The  degree  of  the  angle  clicked  at 
the  second  pointing  spot  is  changed  so  as  to 
agree  with  the  angle  clicked  at  the  first  pointing 
spot.) 
(15)  In  the  figure  and  graphic  editing  application, 
a  double  point  cursor  is  used  to  designate  two 
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pointing  spotting  spots  of  objects  to  be  overlap- 
ped  at  each  pointing  spot.  (The  object  clicked  with 
the  second  pointing  spot  is  moved  so  as  to  agree 
with  the  object  clicked  at  the  first  pointing  spot.) 
(16)  In  the  figure  and  graphic  editing  application, 
a  two  point  cursor  is  used  to  designate  a  line  por- 
tion  with  one  pointing  spot  and  a  surface  with  the 
other  pointing  spot  to  designate  an  angle  be- 
tween  the  line  portion  and  the  surface  (in  a  three- 
dimensional  case). 
(17)  In  the  figure  and  graphic  editing  application, 
a  two  point  cursor  is  used  to  designate  a  surface 
with  one  pointing  spot  and  another  surface  with 
the  other  pointing  spot  to  designate  an  angle  be- 
tween  the  two  surfaces  (in  a  three-dimensional 
case). 
That  is  to  say,  a  mouse  is  outlined  as  a  pointing 

device  in  the  above  explanation.  However,  the  pres- 
ent  invention  is  not  limited  only  to  a  mouse  as  a  point- 
ing  spotting  device.  It  is  to  be  understood  that  the  in- 
vention  can  be  applied  to  a  system  having  a  voluntary 
pointing  device  such  as  a  track  ball  or  joy  stick  with  a 
cursor  that  cooperatively  moves  on  a  screen. 

In  addition,  although  the  above  explanation  de- 
scribes  that  the  above  embodiment  uses  established 
API  such  as  MS-DOS  and  OS/2,  it  is  possible  for  a 
creator  of  application  programs  to  follow  the  teach- 
ings  of  the  invention  to  prepare  a  unique  routine  for 
controlling  a  mouse  cursor.  In  such  a  case,  it  is  pos- 
sible  to  prepare  a  mouse  cursor  having  a  sufficient 
size  to  apply  the  cursor  to  applications,  which  is  more 
advantageous  for  the  multiple  point  cursor. 

As  described  above,  the  present  invention  uses 
a  multiple  point  cursor  to  click  an  object  at  different 
pointing  spots  as  needed,  thereby  enabling  an  oper- 
ator  to  execute  a  desired  operation  with  a  minimum  of 
operation  without  requiring  complicated  mouse  oper- 
ations  such  as  double  clicking  and  dragging. 

Claims 

1.  A  data  processing  system  having  a  processor,  a 
display  coupled  to  the  processor  and  a  pointing 
device  coupled  to  the  processor  such  that  move- 
ment  of  the  pointing  device  results  in  correspond- 
ing  movement  of  a  cursor  on  the  screen  of  the  dis- 
play,  the  data  processing  system  comprising: 

means  for  displaying  a  cursor  having  first 
and  second  pointing  spots  on  the  screen  of  the 
display; 

means  for  instructing  the  processor  to  per- 
form  a  first  operation  represented  by  an  object 
displayed  on  the  screen  when  the  first  pointing 
spot  of  the  cursor  is  positioned  on  that  object;  and 

means  for  instructing  the  processor  to  per- 
form  a  second  operation  represented  by  an  object 
displayed  on  the  screen  when  the  second  point- 

ing  spot  of  the  cursor  is  positioned  on  that  object. 

2.  A  data  processing  system  as  claimed  in  claim  1 
wherein  the  pointing  device  is  a  mouse  having  at 

5  least  one  button. 

3.  A  data  processing  system  as  claimed  in  claim  2 
wherein  the  means  for  instructing  the  processor 
include  a  click  operation  on  a  button  of  the 

10  mouse. 

4.  Adata  processing  system  as  claimed  in  any  of  the 
preceding  claims  wherein  the  second  operation  is 
different  from  the  first  operation. 

15 
5.  Adata  processing  system  as  claimed  in  any  of  the 

preceding  claims  further  comprising: 
means  for  instructing  the  processor  to  reg- 

ister  an  object  as  a  first  object  to  be  processed 
20  when  the  first  pointing  spot  is  positioned  on  that 

object  on  the  screen;  and 
means  for  instructing  the  processor  to  reg- 

ister  a  different  object  as  a  second  object  to  be 
processed  when  the  second  pointing  spot  is  posi- 

25  tioned  on  a  different  object  from  the  first  object; 
and 

means  responsive  to  the  registration  of 
the  first  object  and  the  second  object  for  instruct- 
ing  the  processor  to  perform  a  predetermined  op- 

30  eration  which  relates  the  first  object  to  the  second 
object. 

6.  Adata  processing  system  as  claimed  in  any  of  the 
preceding  claims  comprising: 

35  means  for  associating  each  operation  to 
be  performed  by  the  processor  with  each  of  the 
pointing  spots;  and 

means  for  determining  if  any  of  the  point- 
ing  spots  is  positioned  on  an  object  displayed  on 

40  the  screen. 

7.  A  method  of  operating  a  data  processing  system 
having  a  processor,  a  display  coupled  to  the  proc- 
essor  and  a  pointing  device  coupled  to  the  proc- 

45  essor  such  that  movement  of  the  pointing  device 
results  in  corresponding  movement  of  acursor  on 
the  screen  of  the  display,  the  method  comprising 
the  steps  of: 

displaying  a  cursor  having  first  and  sec- 
50  ond  pointing  spots  on  the  screen  of  the  display; 

instructing  the  processor  to  perform  a  first 
operation  represented  by  an  object  displayed  on 
the  screen  when  the  first  pointing  spot  of  the  cur- 
sor  is  positioned  on  that  object;  and 

55  instructing  the  processor  to  perform  a  sec- 
ond  operation  represented  by  an  object  displayed 
on  the  screen  when  the  second  pointing  spot  of 
the  cursor  is  positioned  on  that  object. 
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